Introduction. Childhood onset myasthenia gravis associated with anti-muscle-specific tyrosine kinase antibodies is very rare and atypical in presentation. Case report. As a baby, the presented patient was choking and sleeping with open eyes. She had weak cry and breathing difficulties. In childhood, there were frequent falls and fluctuating swallowing difficulties. At the age of 19 she was misdiagnosed with Miller Fisher syndrome due to the presence of diplopia, ataxia and hyporeflexia with spontaneous recovery. Repetitive nerve stimulation test was normal. Four years later, after several relapses, there was significant decrement on facial muscles. Neostigmine test was negative, provoking muscle fasciculations. Serum anti-muscle-specific tyrosine kinase antibodies were positive. With cyclosporine therapy she achieved the minimal manifestations status. Conclusion. The presented case confirms that childhood onset myasthenia gravis associated with anti-muscle-specific tyrosine kinase antibodies is often with atypical presentation and spontaneous remissions, so it could be easily misdiagnosed.
Introduction
Anti-muscle-specific tyrosine kinase antibodies (antiMuSK Ab) have been found in arround 50% of acetylcholine receptor (AChR) negative myasthenia gravis (MG) patients 1 .
MuSK positive MG is a clinically separate entity 1 and it usually affects young adults. It is extremely rare in pediatric population and it has been described in only several case reports and one small case series 2 so far.
We presented misdiagnosed patient with MuSK positive MG, who might have the childhood disease onset.
Case report
The presented female patient was born prematurelly, in the 7th month. She was choking during breast feeding and was sleeping with her eyes open. She did not cry and there were difficulties in breathing. She had slower motor development Correspondence to: Ana Nikolić, Neurology Clinic, Clinical Center of Serbia, Dr Subotica Street 6, 11 000 Belgrade, Serbia. Phone: +381 66 8301 254; Fax: +381 11 268 4577, E-mail: ananikolic74@yahoo.com and started walking at the age of 2 years. During the whole childhood, there were fluctuating swallowing difficulties and frequent falls without loss of consciousness. At the age of 11, she had Henoch Schonlein purpura.
She was examined in our Clinic for the first time at the age of 19 years. At that time, after the flu, she presented with double vision, right eyelid drop, slight dysphagia and nasal speech with more severe presentation in the evenings.
Neurological examination revealed right eyelid ptosis, diplopia, nasal speech, mild hypotonia, diminished muscle stretch reflexes and mild ataxia of the right leg. Repetitive nerve stimulation test of the deltoid and nasal muscle was normal. At that point, the patient was diagnosed with Miller Fisher Syndrome, but aditional investigations showed normal nerve conduction studies and cerebrospinal fluid findings. The spontaneous recovery appeared with the persistence of only mild right eyelid ptosis.
During the next several years the patient had several relapses of the same symptoms, always with spontaneous recovery. One of the most severe exacerbations started after respiratory infection four years after the first admission.
At that time, neurological examination revealed bilateral ptosis, facial muscle weakness, nasal speach, dysarthria, dysphagia and severe tongue weakness. Neostigmine test was negative, provoking severe muscle fasciculations. Repetitive nerve stimulation test showed decremental response on nasal muscle (47%), while it was normal on deltoid muscle. Electromyography revealed myopathic pattern in the facial muscles. Single fibre electromyography showed mildly incresed jitter only in orbcularis oculi muscle and normal finding in extensor digitorum communis muscle. Brain magnetic resonance imaging showed extensive cortical atrophy of the right cerebellar hemisphere. At this point, the diagnosis of myasthenia gravis was made. Serum anti-AChR antibodies were negative (< 0.2 nmol/L), while anti-MuSK antibodies were positive (0.43 nM; normal < 0.05 nM). Chest computed tomography scan was normal. Treatment with small dose of pyridostigmine and prednisone was initiated and 6 months later she has significantlly improved with the persistence of only mild facial muscle weakness. The favourable effect of this therapy was temporary, so in the later course of the disease, due to frequent relapses, cyclosporine was introduced in the dosage of 300 mg per day. Since then, our patient has significantly improved, achieving the minimal manifestations status. For the last five years the presented patient has been without any symptoms, and in the neurological examination only with signs of persistant mild facial muscle weakness and mild right leg ataxia due to the right cerebellar hemisphere atrophy. We also performed serum anti-low density lipoprotein receptor related protein 4 (Lrp4) antibody analysis and it was negative.
Discussion
MuSK MG is a rare form of this disease and it usually affects adults. There have been only a few cases of childhood onset MuSK MG reported so far. We presented a case of initially misdiagnosed MuSK MG with the possible childhood onset. We are aware of the fact that most of the symptoms present at birth were most likely due to the prematurity, but fluctuating swallowing difficulties throughout the years spoke in favour of MG. When our patient was admitted to our Clinic for the first time, the clinical expression was atypical, partially due to the unknown presence of cerebellar atrophy, which led to the eroneus diagnosis of Miller Fisher syndrome. In the later course of the disease, the patient had variable symptoms, which were consistant with MuSK MG: ptosis, double vision, facial muscles weakness, dysphagia, dysphonia and tongue weakness 1 . Before establishing the correct diagnosis, the patient had several episodes of exacerbations of these symptoms, but always with spontaneous recovery. There was incomplete response with hypersensitivity to anticholinesterases and variable response to corticosteroids, which is also consistent with MuSK MG 1 . A significant improvement was achieved after introduction of cyclosporine. This reactivity to immunotherapy and the presence of anti-MuSK antibodies ruled out the congenital myasthenic syndrome. Also, our patients mother did not have MG, she was negative for both anti-AChR and anti-MuSK antibodies, so our patient did not have transient neonatal MG.
During the first admission, repetitive nerve stimulation test was negative and it became positive several years later, which is consistent with the fact that almost half of MuSK MG patients have no decrement on repetitive nerve stimulation test 1 . Another finding in our patient, consistent with MuSK MG was the presence of decremental response to repetitive nerve stimulation test and increased jitter on single fiber electromyography only in the facial muscles and normal findings in the extremity muscles. Facial muscles are known to be among most severly affected in MuSK MG patients and electrophysiological tests are often positive only in these muscles 1 , which implicates the necessity of their electrophysiological examination. The presented patient also showed signs of myopathic lesion in the facial muscles on electromyography, which was the reason for their persistant weakness. Such myopathic pattern is also typical for MuSK MG 1 . We assume that the onset of the disease in the presented patient was in early childhood. Most of the symptoms present at birth could be explained by the prematurity, but fluctuating swallowing difficulties throughout the whole childhood and adolescence and the absence of any symptoms presently speak in favour of MG. After extensive investigations and clinical follow up we concluded that our patient had childhood onset MuSK positive MG with incomplete response to anticholinesterases and variable response to corticosteroids. A significant and long-term improvement was achieved after introduction of cyclosporine.
The presented case, together with other cases of childhood onset MuSK MG published so far, signifies that MuSK MG is not an adult onset disease and that it can affect also very young children. At that age, it is often with atypical presentation, so it could be easily misdiagnosed, as was in the presented patient. Also, another charactestic of childhood onset MuSK MG is the presence of spontaneous and some time long remissions, present also in our patient and other published cases [3] [4] [5] . On the other hand, such spontaneous remissions are extremly rare in adult onset MG associated with anti-MuSK antibodies.
